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Corticotropin releasing factor 

Corticotropin releasing factor receptor 
antagonists: potential future therapy in 
gastroenterology? 

Y Tache 



New corticotropin releasing factor (CRF) antagonists in irritable 
bowel disease (IBS) warrant testing, and CRF] receptors may be a 
promising target for the treatment of IBS 



Recent years have witnessed impor- 
tant developments in the under- 
standing of the biochemical coding 
of stress. 1 In addition to the 41 amino 
acid peptide, corticotropin releasing fac- 
tor (CRF), novel mammalian CRF 
related peptides, urocortin 1, urocortin 
2, and urocortin 3 have recently been 
discovered. 2 These CRF ligands display 
distinct affinity to the two cloned G 
protein coupled CRF 1 (CRF!) and 2 
(CRF 2 ) receptors. CRF has higher 
affinity for CRF, than for CRF 2 receptor, 
urocortin I displays equal affinity for 
both subtypes, and urocortin 2 and 3 
have selective affinity for CRF 2 recep- 
tor. 2 1 In addition to the mapping of CRF 
ligands and receptors in the brain 2 4 and 
gut, 5-7 the development of potent selec- 
tive CRF, and CRF 2 antagonists* 9 and 
generation of transgenic mouse models' 
provided tremendous insight in the 
investigation of the underlying mechan- 
isms of stress. Convergent studies estab- 
lished the role of the brain CRF-CRF t 
pathways in mediating the endocrine, 
autonomic, behavioural, and visceral 
responses to stress' 5 ,u " while CRF 2 
receptors may be important in dampen- 
ing stress sensitivity.' 

Extensive preclinical research effort 
has solidified the concept that over- 
activity in the brain CRF-CRF, signal- 
ling system contributes to the onset 
of anxiety disorders and depression.'" 
These observations have spurred the 
development of a number of non -pep- 
tide CRF, receptor antagonists which 
can readily cross the blood-brain barrier 
on peripheral administration/ 9 These 
compounds prevent various stress related 
angiogenic behaviours in rodents.' " 
Clinical studies in patients with major 
depression and post-traumatic disorders 
showed that CRF levels are elevated in 
the cerebrospinal fluid and lowered by 
effective antidepressants.' 2 In patients 
treated with interferon a for chronic 
hepatitis C, activation of the brain CRF 
pathways induced by interferon- a' 1 is 



frequently associated with psychiatric 
side effects that have overlapping fea- 
tures with major depression.' 5 In mice, 
synthetic recombinant type I interferon 
a induced a depressive-like behaviour 
that is abolished by pretreatment 
with the CRF, receptor antagonist CP- 
154,526.'* A first phase II open label 
clinical trial including patients with 
major depressive disorders indicated 
that the CRFj antagonist R121919 was 
effective in reducing depression and 
anxiety scores. 17 Such beneficial effects 
were obtained at doses that neither 
disrupted normal circadian hypothala- 
mic-pituitary axis hormone production 
nor hampered adrenal corticotrophic 
hormone (ACTH) or Cortisol responses 
to CRF stimulation.' 7 Collectively, exist- 
ing preclinical and clinical reports indi- 
cate that CRF! antagonists may have 
therapeutic potential in the treatment 
of affective disorders.' 12 13 

Available evidence suggests that the 
CRF, receptor may also be an appealing 
target in the context of functional bowel 
disorders." 5 Irritable bowel syndrome 
(IBS) is a common bowel disorder with 
clinical features that include recurrent 
abdominal pain or discomfort associated 
with altered bowel habits in the absence 
of structural pathology.'* In studies 
of hospital outpatients with IBS, it has 
been reported that symptoms or the 
chronic course of the illness can be 
exacerbated by psychosocial stressors.' 9 20 
A high co-prevalence of IBS with psy- 
chiatric disorders, including anxiety 
and depression, is also well documen- 
ted. 1921 22 Other clinical studies showed 
that psychological factors predicted the 
occurrence of diarrhoea predominant 
IBS that develops in certain subgroups 
of patients that had acute gastroenter- 
itis. 19 The underlying mechanisms of 
such an association may be explained 
in the framework of overactivity of the 
CRF-CRF, signalling pathways. Evi- 
dence supporting this contention came 
from initial experimental demonstration 



of an interrelationship between activa- 
tion of central CRF, receptors and stress 
related induction of IBS-like symp- 
toms.' 1 ' Administration of CRF and 
urocortin 1 into the lateral brain ven- 
tricle stimulated colonic motor function 
in rats, mice, and gcrbils and increased 
abdominal pain to colorectal distension 
in rats. 10 23 Sites of action were located at 
a specific hypothalamic nucleus (para- 
ventricular nucleus) or pontine area 
[locus coeruleus (LC), LC/Barrington 
nucleus] 10 that also induced CRF related 
behaviours symptomatic of anxiety and 
depression.' 24 Studies with a number of 
selective CRF, antagonists (CP- 154,526, 
CRA-1000, NBI-35965, or NBI-27914) 
injected intracerebroventricularly or 
peripherally blunted stress related 
anxiogenic behaviour, visceral hyper- 
algesia, and activation of colonic secre- 
tory and motor function in rodents and 
monkeys. 10 " 2 * 25 Moreover, female mice 
with deletion of the CRF, receptor gene 
showed reduced anxiety-like behaviour 
and colonic motor response to the open 
Field test. 26 The colonic response to 
central CRF-CRF, pathway activation is 
unrelated to pituitary-adrenal hormone 
release and is mediated by modulation 
of the autonomic nervous system, parti- 
cularly stimulation of sacral parasympa- 
thetic activity in rodents. 10 There is also 
a decrease in vagal outflow to the upper 
gut and activation of the sympathetic 
nervous system that contribute to the 
concomitant inhibition of gastric and 
small intestinal motility. ,p 37 Interes- 
tingly, it has been found that colorectal 
distension activates LC activity through 
CRF-CRF, pathways in rodents. 2 *-* The 
increased discharge rate of neurones in 
the LC induced by stress of psychologi- 
cal or visceral origin leads to widespread 
activation of noradrenergic projections 
to forebrain target sites implicated in 
arousal and attention." 1 ' These mechan- 
isms may underlay the reported stress 
induced altered perceptual thresholds to 
colorectal balloon distension and hyper- 
reactivity to stress in IBS patients. 10 

In addition to the role of brain CRF- 
CRF, pathways, experimental studies 
have convincingly established periph- 
eral stimulatory actions of CRF on 
colonic secretory and motor function 
and pe^meabihty\ , ' The peptide, injected 
peripherally, stimulates colonic motility, 
transit, secretion of mucus, prostaglan- 
dins, and ions, degranulatcs colonic 
mucosal mast cells and increases intest- 
inal permeability to ions and macromol- 
ccuics.^' A direct action of CRF at the 
enteric nervous system was established 
by the presence of CRF, receptors on 
colonic myenteric neurones. 5 It was also 
demonstrated that activation of myen- 
teric neurones, increased colonic moti- 
lity, and induction of diarrhoea induced 
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by intraperitoneal injection of CRF 
were mediated by CRFi receptors in 
rodents. * w6 The relevance of peripheral 
CRF receptors in the stress response was 
established by the use of the peptide 
CRF antagonist a-helical CRF^i that 
has poor brain penetrance. This CRF 
antagonist injected peripherally inhib- 
ited restraint stress induced stimulation 
of colonic motor function, prevented 
mucosal mast cell degranularion, and 
blocked the increased colonic mucin and 
ionic secretion, and intestinal perme- 
ability to macromoleculcs in rats," " 
Similar to animal models, intravenous 
administration of CRF increased colonic 
motility and abdominal pain in IBS 
patients and the response was higher 
compared with normal subjects." Other 
studies showed that the preferential 
CRFi agonist ovine CRF lowered the 
stool threshold and sensation of dis- 
comfort to colonic distension in normal 
subjects. 58 In this issue of Gut, Sagami 
and colleagues 3 " have built on this 
framework and report the dampening 
influence of intravenous injection of the 
CRF receptor antagonist a-helical CRFV41 
on symptoms triggered by colonic track- 
ing distension and electrical stimulation 
of the rectal mucosa in IBS diarrhoea 
predominant patients [see page 958]. In 
this study, the authors show that intrave- 
nous injection of a-helical CRFguu, given 
to subjects unaware of the timing of 
antagonist administration, blunts the 
exaggerated motility response in the 
sigmoid colon to electrical stimulation in 
IBS patients compared with normal sub- 
jects. They also report that the CRF 
antagonist reduces significantly abdom- 
inal pain and anxiety score without 
compromising pituitary release of ACTH. 
Because of the small number of subjects 
included in the study, this initial clinical 
investigation warrants replication in a 
larger group of IBS patients and further 
assessment using a placebo control group. 
However, these findings, put in the con- 
text of existing preclinical and clinical 
data, support the testing of new CRF 
antagonists, particularly more potent 
CRF, antagonists, in IBS and the view 
that CRFj receptors are a promising target 
for the treatment of IBS. 

CRF receptors antagonists may also 
have value in some forms of gut 
inflammation. A number of studies in 
rodents and humans established that 
CRF, acting through CRFi receptors, 
exerts an autocrine-paracrine proin- 
flammatory action in peripheral tissues 
undergoing an inflammatory process. 40 
CRF, urocortin 1, and CRF, receptors 
have been detected at both the gene and 
protein levels at sites of inflammation 40 
in the rodent and human intestine. 41-4 ' 
Peripheral administration of CRF, 
receptor antagonists significantly inhibit 



the degree of inflammation associated 
with an acute enterotoxic response, as 
monitored by the reduction in toxin A 
induced ileal secretion, epithelial cell 
damage, mucosal oedema, neutrophil 
infiltration, and mucosal content of 
interlcukin I(i and tumour necrosis 
factor ct. 4> This points to the potential 
use of specific CRF, receptor antagonists 
in intestinal inflammatory conditions. 
In the upper gut, other potential clinical 
relevance of targeting CRF, receptors 
has been recently reviewed in the con- 
text of cyclic vomiting syndrome 27 and 
postoperative gastric ileus. 44 

In summary, a growing body of 
experimental evidence has demon- 
strated that CRF, receptor antagonists 
alleviate the development of anxiety - 
like behaviour and stress related altera- 
tions of gut function and en tero toxin 
mediated intestinal inflammation. The 
positive results associated with the use 
of CRF receptor antagonists in IBS 
patients reported in the present issue 
of Gut hold promise and warrant testing 
using selective CRF X antagonists. 
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